Inhibition of mini-TyrRS-induced angiogenesis response in endothelial cells by VE-cadherin-dependent mini-TrpRS.
To clarify whether a VE-cadherin-dependent pathway allows mini-TrpRS to inhibit mini-TrpRS-induced new blood vessel formation in endothelial cells (ECs), the inhibitory effects of mutant mini-TrpRS and VE-cadherin on mini-TrpRS-induced angiogenesis were investigated. The effects of mini-TyrRS and mini-TrpRS on EC proliferation were evaluated using an MTT colorimetric assay. Cell migration was assayed using a modified Boyden chamber technique. The angiogenic activity in vitro was evaluated by transwell migration assay and matrigel-induced capillary tube formation. It was found that mini-TrpRS does not inhibit the mini-TyrRS-induced proliferation and migration of EC under the condition of VE-cadherin knockout. While wild-type mini-TrpRS inhibited mini-TyrRS-induced angiogenesis, this activity vanished for the mutant protein. Also, the promotion of angiogenesis by mini-TyrRS and the inhibition of angiogenesis by mini-TrpRS were VEGFR2 dependent but not VEGF dependent. Mini-TyrRS was able to increase the protein expression of VEGFR-2 in the presence of VE-cadherin, while no stimulatory effect of mini-TyrRS was detected when VE-cadherin was not present. Angiogenesis is therefore stimulated by mini-TyrRS and inhibited by mini-TrpRS, raising the possibility that mini-TyrRS and mini-TrpRS stimulate a common downstream signaling event: VE-cadherin. Thus, naturally occurring fragments of the two proteins involved in translation, TyrRS and TrpRS, have opposing activities on angiogenesis. The opposing activities of the two tRNA synthetases suggest tight regulation of the balance between pro- and antiangiogenic stimuli.